Presynaptic NMDA receptors display physiological characteristics of homomeric complexes of NR1 subunits that contain the exon 5 insert in the N-terminal domain.
The subunit composition of the N-methyl-D-aspartate (NMDA) glutamate receptor affects both its channel activity and its sensitivity to modulation by a wide variety of substances. Expression studies in oocytes and physiological studies in neurons indicate that endogenous postsynaptic NMDA receptors are heterooligomeric complexes of NR1 and NR2 subunits. To deduce the subunit composition of the presynaptic NMDA receptor on noradrenergic nerve terminals, we examined the modulation of NMDA-evoked norepinephrine (NE) release from hippocampal synaptosomes. At high glycine concentrations, the NMDA-evoked release was not potentiated by reducing reagents, low micromolar Zn2+ or Ni2+, polyamines, or 100 microM histamine. It was also not inhibited by oxidizing agents or physiological concentrations of protons but was inhibited by high micromolar Co2+, Zn2+, and Ni2+, but not Fe3+, by high micromolar ifenprodil, and by 1 mM histamine. At low glycine concentrations, it was potentiated by spermine. These characteristics are similar to those displayed by homooligomeric complexes of NR1 subunits that contain in the N-terminal domain the 21-amino-acid insert encoded by exon 5. These data provide physiological evidence that some endogenous NMDA receptor complexes may contain only the NR1 (+ exon 5) subunits.